CRITICAL ITEM8 LIST PROJECT: SRMS ﬁg NCIU [NSTALLED) SYSTEM: MECHANICAL ARM SUBSYSTEM
ettt ASS*Y NOM : L] AsS'y P/ STTADIYZYY —— ™ sueEt: _ |
FMEA FNEA | NAME, Q1Y, & | FAILURE MODE FAILURE EFFECT HOMR / FUNC, RATIONALE FOR ACCEPTANCE
REF. rev. | oraving rér. AND o 2/
DESIGNAT [ ON CAUSE END 1TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
4615 0 SHOULDER NODE : LOSS OF 28V 70 DESIGN FEATURES
FUSING. &5 LOSS OF JPC. ALL DATA | —eeeooalllll
PRIME SHOULDER/ COMMUNICAT 10M .
CHANNEL ELBOV JPC AND PRENE FUSES USED I THE SHOULDER FUSE PLUG ASSEMBLIES ARE OF THE
FUSES. 16 FUSE. CHANNEL DESIGN DEFINED BY WSFC SPECIFICATEON 4OM3B259. FOR SRMS
BACK -UP FUNCTIONS WILL APPLICATION, DESEGN AND PROCESS IMPROVEMENTS HAVE BEEN
CHANNEL sToP, NEGOTIATED WITH, AND IMPLEMENTED BY, THE WANUFACTURER.
FUSES. CAUSE(S): AUTOBRAKES ARE THESE 1NCLUDE:
WIRING 1 APPLIED, ARM
SCHEMATIC NECHANICAL COMES 10 REST. - IMPROVED ATTACHMENT OF END CAPS,
51140E316 SHOCK LOSS OF - CONTROL OF FUSE ELEMENT LENGTH AND DISPOSITION WITHIN THE
REVISION C. viBraf 1on COMPUTER FUSE BODY TUBE. -
HATERIALS SUPPORTED - CONTROL SOLDERING BETWEEN FUSE ELEMENT AND THE END CAPS.
(FUSE 15). MODES. LOSS OF
LINPING DURING PRIOR TO ASSEMBLY IN THE FUSE PLUG ASSEMBLY A CONNECT PIN 1S
END EFFECTOR SOLDERED TO £ACH OF THE FUSE LEAD WIRES. THlS PROCESS IS
CAPTURE. IF CONTROLLED BY ESTABLISHED PROCEDURES WHICH INCLUDE THE
WRIST JPC: END REQUIREMENT OF A "METERED" QUALETY OF SOLDER FOR EACH SOLDER
EFFECTOR AUTO JOINT. THE FUSE BODY AND LEAD WIRES ARE SLEEVED 10 PRECLUDE
ORIVE MODE MAY SHORT CIRCUITS. EACH FUSE AND ALL SOLDERED JOINTS ARE
NOT_FUNCT ON SUBJECTED TO RADIOGRAPHIC [NSPECTION. :
CORRECTLY.
THE FUSE PLUG ASSEMBLY INCLUDES AN ALUMINUM POTTING
SHELL. FOLLOWING INTEGRATION OF THE FUSES, THE CONNECTOR
WORST CASE ASSEMBLY IS POTTED USING A SEMI-RESILIENT (RTV) COMPOUND. THE
---------- POTTING MEDIUM PROVIDES GOOD HEAT TRANSFER AND ENSURES
IMEXPECTED MECHANICAL STABILITY OF THE INDIVIDUAL FUSES,
JOINTS. AUTO NO REDUNDANCY 1S PROVIDED FOR THE SHOULDER/ELBOM JPC FUSING.
BRAKES.
REDUNDANT PATHS
REMAINING
1} AUTOBRAKES
(10 SAFE THE
SYSTEM).
2)  BACK-UP
DRIVE AND END
EFFECTOR MANUAL
DRIVE MODES (10 .
SECURE
ORB1TER).
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CRITICAL ITEMB LIBT PROJECT: SRMS (-5 MCIU JNSTALLED SYSTEM: MECHANICAL ARM SUBSYSTEM
ppapEpEe——_ L T T L ‘sst\' NOM : .ssl' plu: 51““"219 SHEET: 2
FMEA FMEA MAME, Oy, & FAILURE MODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. oraving néf. AND oN 2/18
DESTGNATION CAUSE END ITEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
4815 0 SHOULDER MODE : LOSS OF 28V 10 ACCEPYANCE TESTS
FUSING. 45 LOSS OF JPC. ALL DATA | = seceseccece-acone
PRIME SHOULDER/ COMMUNICAT LON THE SHOULDER, ELBOM AND WRIST JOINTS ARE SUBJECTED TO THE
. CHANNEL ELBOV JPC AND PRIME FOLLOMING ACCEPTANCE ENVIRONMENTAL TESTING.
FUSES. 18 FUSE. CHANNEL
BACK-UP FUNCTEONS WILL O VIBRATION: LEVEL AND DURATION - REFERENCE TABLES 9, 10 AND
CHANNEL STOP. 1.
FUSES. CAUSE(S): AUTOBRAKES ARE
VIRING (1) APPLIED. ARM 0O THERMAL:  +70 ossms c 10 -25 DEGREES C (2 CYCLES)
SCHEMATIC NECHANICAL COMES 1O REST. 1 X 104
51140E316 HOC LOSS OF
REVISION C. vioration COMPUTER THE JOIMTS ARE INTEGRATED 1HT0 TME RMS SYSTEM (PER 1P532)
MATEREALS SUPPORTED WHICH 1S FURTHER TESTED IN (TP518 RMS STRONGBACK AND TP552
(FUSE 15). MODES. L0SS OF FLAT FLOOR). THESE TESTS VERIFIES THE ABSEMCE OF THE FAILURE
LINPING DURING MODE .
£ND EFFECTOR
CAPTURE. If QUALIFICATTION TESTS
WRIST JPC: EMD | = ----e-eeeieeciaen-.
EFFECTOR AUTO THE SHOULDER AND WRIST JDINTS WERE SUBJECTED TO THE LISTED
ORIVE MODE BELOV ENVIRONNENTS. THE ELBOM JOINTS WAS NOT EXPOSED THE
KOT FUNCTION QUALIFICATION ENVIRONMENTS WAS CER!IFIED BY SIMILARITY 10 THE
CORRECTLY. SHOULOER JOINT.
0 VIBRATION: LEVEL AND DURATION REFERENCE TAGLES 9 AND 10
VORST CASE
---------- 0 SHOCK: 206711 NS - 3 AXES ( & DIRECTIONS)
UNENPECTED
MOTION FREE O THERMAL VACUUM: +81 DEGREES C 10 -3& DEGREES € (4 CYCLES)
JOINTS. AUTO 1 X 10°*6 TORR.
BRAKES.
O ENC: MIL-STD-461 AS MODIFIED BY SL-E-0002 (IESIS CEOY,
CED3, €501, CS02, CS06, REO2 (M/
REDUNDANT PATHS
REMAINING O HUMIDETY: ONLY SHOULDER JOLNT WAS TESTED, 95X RM
............... (65 DEGREES C MAINTAINED FOR & MRS.) (85 DEGREES
Ho g:}gagages C 70 30 DEGREES € IN 16 HRS) 10 CYCLES 240 HRS,
SYSTEN). 0 LOAD TEST: g:tax&usn JOINT STRUCTURAL LOAD TEST REFERENCE
2) BACK-UP
DRIVE AND END NOTE:
EFFECTOR MANUAL
DRIVE MODES (10 ELBOM JOINT (S/K 302 AND UP) [MCORPORATES NOM-WELDED
SECURE TRANSTTIONS WHICH WAS LOAD TESTED 10 LOAD IN REFERENCE TABLE
ORB1TER). .
FLIGHT CHECKOUT
PORS OPS CHECKLIST (ALL VEHICLES) JSC 14987
i N
i
PREPARED BY: MEMG SUPERCEDING DATE: MOME - DATE: 11 JuL 91 CIL REV: 0
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CRITICAL ITEMB LIBT

PROJECT: SRMS

EiCTATORE; SHOULDER

-5 HCIU INSTALLED}

SYSTEM: MECHANICAL ARM_SUBSYSTEM
Esnanay —

———mm——— ASS'Y NOM ASS'Y P/H: SHEET: 3
FMEA FMEA | MAME, QTY, & | FAILURE MOOE FAILURE EFFECT HDMR / FUNC. RATIONALE FOR ACCEPTANCE
REF, REV, ormiing &fe. AND oN 2/1R
DESIGNATION CAUSE END 1TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
4615 [} SHOULOER MODE : LOSS OF 28V 10 QA/INSPECT1ONS
FUSING. 4S5 LOSS OF JPC. MLDATA | eeeeeeilall
PRIME SHOULDER/ COMMUNICAT 108
CHANNEL ELBOM JPC AND PRIME FUSES ARE PROCURED AS A EEE PART 1O SPAR SPECIFICATION
FUSES. 16 FUSE, CHANNEL SPAR-5G4597023, WHICH NCORPORATES SPECIFICATION MSECLOM3B259
BACK-UP FUNCT IONS WTLL AS RECUIRED BY SPAR-RMS-PA.003. QUALIFECATION, ACCEPTANCE
CHANMEL STOP. TESTING AND RELIABILITY LIFE TESTING OF FUSE PLUG ASSEMBLIES
FUSES. CAUSE(S): AUTOBRAKES ARE WAS PERFORMED 7O THE REQUIREMENTS OF THE SPAR-RNS-TP.952.
VIRING ) APPLIED, ARM ;
SCHEMATIC NECHANTCAL COMES TO RESY. EEE PARTS INSPECTION 1S PERFORMED AS REQUIRED BY -
51140E316 SHOCK L0SS OF SPAR-RMS-PA.003. EACH EEE PART IS QUALIFIED AT THE PART LEVEL
AEVISION C. vieraljon COMPUTER 10 THE REQUIREMENTS OF THE APPLICABLE SPECIFICATION. ALL EEG
MATERIALS SUPPORTED PARTS ARE 100X SCREENED AND BURNED IN, AS A MINIMUM AS .
(FUSE 15). MODES, LOSS OF REQUIRED BY SPAR-RMS-PA.003, BY THE SUPPLIER. ADDITIOMALLY,
LIMPING DURING EEE PARTS ARE 100X RE-SCREENED IN ACCORDANCE WITH
END EFFECTOR REQUIREMENTS, BY AN INDEPENDENT SPAR APPROVED TESTING
CAPIURE. I EACTLITY. DPA [S PERFORMED AS RECUIRED BY PA.003 ON A RAWDOMLY
WRIST JPC: END SELECTED SX OF PARTS, MAXIMUN 5 PIECES, MINIMUM 3 PIECES FOR
EFFECTOR AUTO EACH LOT NUMBER/DATE CODE OF PARTS RECEIVED.
DRIVE NODE MAY _
HOT FUNCTION VIRE 1S PROCURED TO SPECIFICATION MIL-U-22759 OR MIL-W-81381
CORRECTLY. AND INSPECTED AND TESTED 10 NASA JSCHBOBO STAMDARD NUMBER 95A.
RECELVING INSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
WORST CASE IDENTIFIED [N THE PROCUREMENT DOCUMENTS, THAT NO PHYSLCAL
---------- DAMAGE HAS OCCURRED 10 PARTS DURING SHIPMENT, THAT THE
UNEXPECTED RECE IVING DOCUMENTS PROVIDE ADEOUATE TRACEABILITY INFORMATION
ﬁ:ﬁ: FREE AND SCREENING DATA CLEARLY IDENTIFIES ACCEPTABLE PARTS.
SRAKES . PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
APPROPRIATE 10 THE MAKUFACTURING STAGE COMPLETED. THESE
INSPECTLONS INCLUDE,
REDUNDANT PATHS
REMAINING COMPONENT MOUNTING INSPECTSON fOR CORRECT SOLDERING, WIRE
--------------- LOOPING, STRAPPING, ETC. OPERATORS AND INSPECTORS ARE TRAINED
1) AUTOBRAKES AND CERTIFIED TO NASA NHB 5300.6(3A) STANDARD, AS MODIFLED
(10 SAFE THE #Y JSC 0BBOOA.
SYSTEM).
PRIOR TG POITING, THE SOLDERED CONTACTS OF THE FUSE
2) BACK-WP ASSENBLY ARE SUBJECTED TO RADIOGRAPHIC INSPECTION TO CHECK
ORIVE AND END FOR POROSITY AND [NTERNAL FLAWS.
EFFECTOR MANUAL :
ORIVE NODES (10 PRE AND POST POTTING INSPECTIONS TO SPAR-ITP 257 VERIFY
SECURE VOLTAGE DROP (RESESTANCE) AT HIGH AND LOW TEMPERATURE {-38
ORBITER). DESREES C AND +118 DEGREES C) {SPAR/GOVERNMENT REP. -
MA.DRTORY INSPECTIOK POINT).
FUSES ARE ACCEPTANCE TESTED TO SPAR-ITP 257 WHICH
INCLUDES AMBIENT TESTING AND THERMAL CYCLING, . Ly
(SPAR/GOVERNNERT REP. - MANDATORY INSPECTION POINT).! . ' ',
PRIOR TO MATENG FUSE PLUG WITH RECEPTICLE ON SHOULDER
CONNECTOR BOX, INSPECTIONS INCLUDE VISUAL, CiEANLINESS,
WORKMANSHIP, IDENTIFICATION, CHECK FOR BENT OR PUSHED
BACK COMTACTS ETC.
JOINT LEVEL PRE-ACCEPTANCE TEST INSPECTION, INCLUDES AN
AUDLT OF LOWER TIER INSPECTION COMPLETION, AS BUILT
CONFIGURATION VERIFICATION 1O AS DESIGN EfC.
PREPARED BY: NEMG SUPERCEDING DATE: HONE RMS/MECH - 363 OATE: 11 Jut 91 CIL REV: O
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CRITICAL ITEMB LIBT PROJECT: SRMS (-5 MCIU INSYALLED) SYSTEM: MECHAMICAL ARM SUBSYSTEM
N G S T D S Assl“ N ] lssl' P,“: 5":0“2'9 SREE': ‘
FMEA FMEA NANE, QTY, L FAILURE NODE FAILURE EFFECT HOWR 7 FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. prauinG nér. AND on 2/
DESIGNAT IO CAUSE END ITEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
4615 0 SHOULDER MODE : LOSS OF 28V 10
FUSING. 45 LOSS OF JPC. ALL DATA A TESY READINESS REVIEW (TRR) WHICH INCLUDES VERIFICATION Of
PRINE SHOULDER/ COMMUNICATION TEST PERSONNEL  TEST DOCUMENTS, TEST EQUIPMENT CALIBRATION/
CHANNEL ELBOV JPC AND PRIME VALIDATION STATUS AND HARDWARE CONFIGURATION IS CONVENED 8Y
FUSES. 16 FUSE. CHANMEL QUALITY ASSURANCE I CONJUNCTION WITH ENGINEERING
BACK -UP FUNCTIONS WILL RELIABILITY, CONFIGURATION CONTROL, SUPPLIER AS APPLICABLE,
CHANNEL S0P, AND THE GOVENMENT REPRESENTATIVE, PRIOR TO THE START OF ANY
FUSES. CAUSE(S): AUTOBRAKES ARE FORMAL TESTING (ACCEPTANCE OR UALIFICATION).
WIRING 14 APPLIED. ARN .
SCHEMATIC MECHANTCAL COMES 10 REST. JOINT LEVEL ACCEPTANCE TESTING (ATP) TMCLUDES AMBINET,
S1140E318 sHOCK LOSS OF VIBRATION AND THERMAL-VAC TESTING.
REVISION C. vienalton COMPUTER (SPAR/GOVERNNENT REP. - MAMDATORY [WSPECTION POENT). .
MATERIALS SUPPORTED
(FUSE 15). MODES. 10SS OF SRNS SYSTENS INTEGRATION, THE INTEGRATION OF MECHANICAL ARM
LINPING DURING SUBASSEMBLIES AND THE FLIGHT CABIN EQUIPMENT 10 FORM THE SNMS.
END EFFECTOR INSPECTIONS ARE PERFORMED AY EACH PHASE OF INTEGRATION WHICH
CAPTURE. IF INCLUDES GROUKDING CHECKS, THRU WIRENG CHECKS, WIRING ROUTING,
WRIST JPC: END INTERFACE CONNECTORS FOR OENT OR PUSH BACK CONTACTS ETC.
EFFECTOR AUTO
ORIVE MODE MAY SRMS SYSTENS TESTING - STRONGBACK AND FLAT FLOOR AMBIENT
NOT FUNCYION PERFORMANCE TEST. (SPAR/GOVEANMENT REP. - MANDATORY INSPECTION
CORRECTLY. POINT) _
WORST CASE
. AUNEXPECTED
MOTION FREE
JOINTS. AUTO
KES.
REDUNDANT PATHS
REMAINING
1) AUTOBRAKES
(10 SAFE THE
SYSTEN).
2) BACK-UP
ORIVE AND END
EFFECTOR WANUAL
ORIVE WODES (T0
SECURE
ORBITER).
IENETINR]
It
| "
PREPARED BY: MEWG SUPERCEDING DATE: NONE DATE: 11 Jut 91 CIL REV: 0
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CRITICAL ITEMB LIST

PROJECE:
ASS'Y N

EIIIIE ﬂ-E [ 1) !HSI’M.LED)
oM : R

ASS'Y P/N:

—

SYSTEM: MECHANICAL ARM SUBSYSTEM
R: STAIT219 SHEET:

—3

FHMEA
REF.

FMEA
REV.

NAME, QTY, &
pravinG aés.
DESIGHATION

FATLURE MODE
AND
CAUSE

FAILURE EFFECT
oN
END TTEM

/
CRITICALITY

HOWR / FUMC.
2/1R

RATIONALE FOR ACCEPTANCE
SCREENS: A-PASS, B-PASS, C-PASS

4615

SHOULDER
FUSING. 45

VIRING
SCHEMATIC
51140e316
REVISION C.

MODE :

LOSS OF
SHOULDER/
ELBOW JPC
FUSE.

CAUSE(S):
¢1)
NECHAMICAL
HOC
vieraf 1on

MATERTALS
(FUSE 15).

LOSS OF 28v 10
JPC. ALL DATA

CHARNEL
FUNCTIONS WILL

SToP,
AUTOGRAKES ARE
APPLIED. ARM
COMES TO REST.
LOSS OF

LOSS OF
LINPING DURING
END EFFECTOR
CAPTURE. IF
WRISY JPC: END
EFFECTOR AUTO
DRIVE MODE MAY
HOT FLMCTION
CORRECTLY.

WORST CASE

----------

REDUNDANT PATHS
RERAINING

1) AUTOBRAKES
{70 _SAFE THE
SYSTEM).

2) BACK-UP
DRIVE AND END
EFFECTOR NAKUAL
DRIVE MODES (TO
SECURE
ORBITER).

PREPARED BY:

HFYG

SUPERCEDING DATE: NOME

RMS/MECH - 365

FAILURE HISTORY

THERE HAVE BEEN NO FAILURES ASSOCIATED WITH THIS FAILURE
NODE ON THE SRNS PROGRAM.

DATE: 11 JuL 91

CIL REV:
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CRITICAL ITEMS LIBT PROJECT: SRNS (-5 NCJU JNSTALLED) SYSTEM: MECHANICAL ARM SUBSYSTEM
- D D D D T S A ASS'Y NOMI . ASS'Y¥ p,ﬂ':‘ 5"‘0"210 - SHEET: [
FMEA FMEA WAME, QTY. & FAILURE MODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. onavluc nkr. AND ) 2/1n
DESTGHATION CAUSE END 1TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
4815 0 SHOULDER MODE : LOSS OF 28¢ 10 OPERATIONAL EFFECTS
FUSING. 45 L0SS Of JPC. ML DATA | ---esesenencionneon
PRIME SHOULDER/ COMMUN]CAT [OK
CHANNEL ELBOW SPC AND PRINE CANNOT USE COMPUTER SUPPORTED MODES OF OPERATION. ARM MILL NOT
FUSES. 16 FUSE. CHANNEL STOP AUTOMATICALLY IF AN UNDETECTED FATLURE OF THE AUTO BRAKES
BACK-UP FUNCTIONS WILL SYSTEN HAS PREVIOUSLY OCCURRED.
CHANNEL ST0P.
FUSES. CAUSE(S): AUTOBRAKES ARE CREM ACTION
WIRING M APPLIED, ARM | = ------en-e-
SCREMATIC MECHANICAL COMES 10 REST.
S1140£316 SHOCK LOSS Of CREM CAN ATTEMPT TO COMPLETE THE MISSION N DIRECT DRIVE. THIS
REVISTON C. vieral 1ou CONPUTER CAM BE ACCOMPLISHED UNDER CERTAEIN CONDITIONS WHICH MUST BE
MATERTALS SUPPORTED EVALUATED ON A CASE BY CASE BASIS. APPLY BRAKES TO STOP ARM [f
(FUSE 15). MODES. LOSS OF AUTO BRAKES DOESN'T STOP THE UNEXPECTED MOTION.
LINPING DURING
END EFFECTOR CREM TRAINING
CAPTURE, IF | = ==ec-ee-eeees
WRIST JPC: END
EFFECTOR AUTO THE CREV SHOULD BE TRAINED TG ALMWAYS OBSERVE WHETHER THE ARM
DRIVE MODE MAY IS RESPONDING PROPERLY TO COMMANDS. IF 1T [SN'T, THE COMMAND
NOT FUNCTION SHOULD BE REMOVED. IF REMOVAL OF THE COMMAND DOES NOT STOP THE
CORRECTLY. ARM, THE BRAXES SHOULD BE APPLIED. 1F THE GRAKES DON'I STOP
THE ARM, THEM THE RMS POWER SWITCH SHOULD BE TURNED OFf.
WORST CASE MISSION CONSTRAINT
UNEXPECTED
MOTION FREE AUTO BRAXES FUNCTION 1S CHECKED OUT DURING GROUND TURNAROUND
JOINTS. AUTO ANO JUST PR1OR TO AMY ARN OPERATIONS ON ORBIT. THE CREW SHOULD
BRAKES. BE TRAINED TO OPERATE UNDER VERNIER RATES WITHIN 10 FT OF
STRUCTURE. THE OPERATOR MUST BE ABLE 10 DETECT THAT THE
ARM/PATLOAD IS RESPONDING PROPERLY TO COMMANDS VIA WINDOM
REDUNDANT PATHS AND/OR CCTV VIENS DURING ALL ARM OPERATIONS.
REMAINING
1) AUTDBRAKES
(70 SATE THE OMASD OFFLINE
SYSTEM). | cereeseeeees
2) BACK-wP VERLFY ABE DATA.
DRIVE AND END
EFFECTOR MANUAL
DRIVE WODES (10 DMRSD ONLINE INSYALLATION
SECURE | = memeesmremeescocciaeene
DRBEITER).
NONE
OMRSD ONLINE TURNAROUND
VERTFY ABE DATA.
' e, !
! i
PREPARED BY: MNEVG SUPERCEDING DATE: NONE - DATE: t1 JuL 91 CIL REV: O
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